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Introduction
9
Arbuscular mycorrhizal fungi (AMF) establish symbiotic relationships with most terrestrial plants 1 .
0
The central function of these relationships is nutrient exchange, in which AMF supply plants with were not differentially expressed and showed relatively low expression levels ( Fig. 3a , Table S5 ).
9 7
PT1 was the most highly expressed gene among the Pi transporters and showed the highest 1 9 8 expression level in the BAS (Fig. 3a) . Expression of ACP1, a gene encoding extracellular acid 1 9 9
phosphatase, was increased with the formation of immature spores from BAS, and reached the 2 0 0 maximum in MS (Fig. 3b ). This correlates with previous observations that the pH of the medium 2 0 1
around the BAS-containing spore has decreased 16 . These results suggest the importance of the BAS 2 0 2
for Pi absorption. VTC1, which is thought to be involved in Pi polymerization, was highly expressed 2 0 3
in the RH, while PPN3, a gene encoding endopolyphosphatase, was highly expressed in the BAS, 2 0 4
suggesting that Pi metabolism is specifically regulated in the RH and BAS (Fig. 3c,d ). The 2 0 5 expression levels of SYG1 orthologs were low in the extraradical structures (Table S5 ).
The expression of AMT1 was dominant in the extraradical structures among ammonium 2 0 7 transporters (Fig. 3e) . AMT1 was expressed at relatively high levels in all structures examined, 2 0 8 especially in the BAS (Fig. 3e) . The expression of genes encoding glutamine synthase, the first step 2 0 9
in ammonium assimilation, was highest in the GT (Fig. 3f) . Considering the expression pattern of 2 1 0
these genes, AMF may use ammonium as a nitrogen source in all life stages. Conversely, genes 2 1 1 encoding nitrate transporter, nitrate reductase, and nitrite reductase were highly expressed in the RH 2 1 2 while strongly suppressed in the GT (Fig. 3g-i expression patterns of the genes encoding urea transporter and urease were similar to those of 2 1 7
nitrate-related genes (Fig. 3j,k) . Some arginine metabolism genes were differentially expressed 2 1 8 among the extraradical structures, but their expression did not follow a particular pattern (Table S5) .
1 9
One of three genes encoding aquaporin, AQP1, was expressed specifically in the IS (Fig. 3l) 
